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May 10, 1993

SUBJECT: Risk-Based Concentration Table, Second Quarter 1993

FROM: Roy L. Smith, Ph.D., Senior Toxicologist %
Technical Support Sectlon (3HW13)

TO: RBC Table mailing list

. Attached is the EPA Region III risk-based concentration table, which has been
distributed quarterly to all interested EPA offices and private parties since 1991. If you
are not currently on the mailing list, but would like to be, please call Anna Poulton (215-
597-3179) and give her your name, address, and phone and FAX numbers.

The table contains reference doses and carcinogenic potency slopes (obtained
from IRIS through April 1993, HEAST through November 1992, OHEA-Cincinnati, and
other EPA sources) for nearly 600 chemicals. These toxicity constants have been
combined with "standard" exposure scenarios to calculate chemical concentrations
corresponding to fixed levels of risk (Le., a hazard quotient of 1, or lifetime cancer risk of
10, whichever occurs at a lower concentration) in water, air, fish tissue, and soil.

The Region III toxicologists use this table as a nsk-based screen for Superfund
sites, and as a desk reference for emergencies and other requests for immediate
information. The table also provides a useful benchmark for evaluating preliminary site
investigation data and contractor-prepared preliminary remediation goals. The table has
no official status as either regulation or guidance, and should be used only as a predictor
of generic single-contaminant health risk estimates. The table is specifically not intended

~ as (1) a stand-alone decision-making tool, (2) a substitute for EPA guidance for preparing

baseline risk assessments, (3) a source of site-specific cleanup levels, or (4) a rule to
determine if a waste is hazardous under RCRA. In general, chemical concentrations above
the levels in the table suggest a need for a closer look by a toxicologist, but should not be
used as the sole basis for taking any action.

The toxicity information in the table has been assembled by hand, and (despite
extensive checking and several years’ use) may contain errors. It’s advisable to
cross-check before relying on any numbers in the table. If you find any errors, please
send me a note.

This update of the table reflects an important philosophical change. Previous
versions estimated exposures to carcinogens on the basis of 30 years of aduit exposure.

Now the calculations for three media have been changed to reflect 30 years of combined

childhood and adult exposure, using age-integrated estimates of body weight and contact




rates. This has lowered risk-based concentrations for carcinogens in tap water by 6%, in
ambient air by 8%, and in residential soil by 30%. Risk-based concentrations for fish
tissue continue to assume adult exposure because of uncertainties about fish consumption
rates for children. As part of this conversion, the variable names table was expanded
and modernized to reflect current EPA conventions.

The table now reflects revised carcinogenic potency slopes for
bromodichloromethane and chlorobenzilate, reference doses for 1,4-dithiane, manganese,
and Aroclor 1016, and a reference concentration for 1,4-dichlorobenzene. These
revisions have caused some risk-based concentrations for these substances to change.

Attachments



Risk-Based Concentration Table
Background Information

General: Separate carcinogenic and non-carcinogenic risk-based concentrations were
calculated for each compound for each pathway. The concentration in the table is the lower
of the two, rounded to two significant figures. All calculations for non-carcinogens used an
averaging time equal to the exposure duration times 365 days per year. The following terms
and values were used in the calculations: .

-—_Expo'sure. variables: . . g - Value | Name
1-General:
Carcinogenic potency slope oral (kg-d/mg): * | cPso
Carcinogenic potency slope inhaled (kg-d/mg): ' * | CPSi
Reference dose oral (mg/kg/d): | * | RfDo
Reference dose inhaled (mg/kg/d): ‘ ' * | RDi
Target cancer risk: | le-06 | TR
Target hazard quotient: 1 | THQ
Body weight, adult (kg): | 70 | BWa
Body weight, age 1-6 (kg): | | 15 | BWe
Body weight, age adjusted (kg): | | 59 | BWall
_Averaging time carcinogens (d): . 25550 | ATc
Averaging time noa-carcinogens (d): - - ED*365 | ATa
Air inhaled, adult (m3/d): ' 20 | IRAa
Air inhaled, age 1-6 (m3/d): . 12 | IRAc
Air inhaled, age-adjusted (m3/d): 18 | IRAall §
Tap water ingested, adult (L/d): 2 | IRWa
Tap water ingested, age 1-6 (Lid): | 1 | RWe
Tap water ingested, age-adjusted (L/d): 1.8 | Rwall
Fish ingested (g/Ad): 54 | IRF
Soil ingestion - adult (mg/d): ‘ 100 [ Rsa |
Soil ingestion - age 1-6 (mg/d): : 200 | IRSc 1
I Soil ingestion - age adjusted (mg/d): 120 | IRSall I
I




Exposurevariables . . N ) . Value | Name

2-Residential:
Exposure frequency (dfy): ' 350 | EFr
E_xpdsure duration, age adjusted (y): . 30 | EDall
Exposure duration, age 1-6 (y): 6 | EDc
Volatilization factor (L/m3): 1 | VF

|| 3-Occupational:

Exposure frequency (d%): 250 | EFo
Exposure duration (y): 25 | EDo

* = Contaminant-specific t_o_xicity parameters

The priority among sources of toxicological constants was as follows: (1) IRIS, (2) HEAST,
(3) HEAST alternative method, (4) ECAO-Cincinnati, (5) withdrawn from IRIS, (6)
withdrawn from HEAST, and (7) other EPA documents. Each source was used only if
numbers from higher-priority sources were unavailable.

Algorithms:

1. Residential water use (ug/L). Volatilization terms were calculated only for compounds
with 'y" in the "Volatile" column. Compounds having a Henry’s Law constant greater than
10* were considered volatile. The list may be incomplete, but is unlikely to include false
~ positives. The equations and the volatilization factor (VF, above) were obtained from the
‘draft RAGS IB. Oral potency slopes and reference doses were used for both oral and
inhaled exposures for volatile compounds lacking inhalation values. Inhaled potency slopes
were substituted for unavailable oral potency slopes only for volatile compounds; inhaled
RfDs were substituted for unavailable oral RfDs for both volatile and non-volatile
compounds. -

a. Cah:inogens: Calculations ’were based on combined childhood and adult exposure.

TR - BWall - ATc - 10002
EFr ~EDall - (VF - IRAall - CPSi] = [IRWall - CPSa])




b. Non-carcinogens: Calculations were based on adult exposure.

THQ -BWa - ATn - 1000%
VF - IRAa . IRWa
RfDi RfDo

EFr - EDall [

2. Air (ug/m’). Oral potency slopes and references were used where inhalation values were

not available.

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

" TR - BWall - ATc °'1000§
EFr - EDall - IRAall - CPSi

b. Non-carcinogens: Calculations were based on adult exposure.

THQ - RfDi - BWa - ATn - 10005
EFr - EDall - IRAa

3. Fish (mg/kg):
a. Carcinogens: Calculations were based on adult exposure.

TR - BWa - ATc

EFr - EDall - 1’” - CPSo

/]
&

b. Non-carcinogens: Calculations were based on adult exposure.

THQ - RfDo - BWa - ATn
EFr - EDall - IRE_
10002

4. Soil commercial/industrial (mg/kg): The default exposure assuxhption that only 50% of
incidental soil ingestion occurs at work has been omitted. Calculations were based on adult

occupational -exposure. :



a. Carcinogens:

TR- BWa- ATc
EFo- EDo - 1RS@ | (ps,
10° E .

b. Non-carcinogens:
THQ - RfDo - BWa - ATn
EFo - EDo 1R

100 =

- 5. Soil residential (mg/kg):
a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR - BWall - ATc

EFr - EDall - 1RS84 | cpg,
I~

b. Non-carcinogens: Calculations were based on childhood exposure only.

THQ - RfDo - BWc - ATh
. EFr - EDc - 1RS¢

10° ==
i




EPA Region Il Risk-Based Concenurations: RL. Smith (05/1093)
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Key 10 Data Sources: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST aliernatc method y=Wihdrawn from HEAST ¢=EPA-ECAO o=Other EPA documens
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EPA Region HI Risk-Based Concaumnom RL. Smith (05/1093)
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Key 10 Data Sousces: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST aliernatc method y=Withdrawn from HEAST ¢=EPA-ECAO o=Other EPA documerus.
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EPA Region [l Risk-Based Concentrations: RL. Smith (05/1093)
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Key 10 Dasa Sources: i=I[RIS x=Withdrawn from IRIS h=HEAST a=HEAST alicrnase method y=Withdrawn from HEAST ¢=EPA-ECAO o=0iher EPA documerus.
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EPA Region IlI Risk-Based Concentrations: R L. SM (05/1093)
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EPA Region 111 Risk-Based Concerurations: R L. Smith (05/1093)
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Key 10 Data Sources: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST alternase method y=Withdrawn from HEAST ¢=EPA-ECAO o=Ocher EPA documens.
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EPA Region Il Risk-Based Concentrations: R.L. Smish (05/10/93)
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Key w0 Data Sources: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST alternaic method y=Withdrawn from HEAST ¢=EPA-ECAO o=Otha EFA documerus.
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EPA Region IlI Risk-Based Concenirations: RL. Smith (05/10/93)
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EPA Region Il Risk-Based Concentrations: R L. Smith (05/1093)
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EPA Region Il Risk-Based Concerurations: R L. Smith (05/1093)
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Key 10 Data Sources: i=IRIS x=Wishdrawn from IRIS h=HEAST a=HEAST aliernase method y=Withdrawn from HEAST e=EPA-ECAQ o0=Other EPA documerys. .-



EPA Region Il Risk-Based Concentrations: R L. Smith (05/1093)
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Key 10 Data Sources: i=IRIS x=Withdrawn from IRIS h=HEAST a=HEAST aliernase method y=Withdrawn from HEAST ¢=EPA-ECAO o=Otha EPA documens.
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